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Introduction �
This discipline report describes indirect and cumulative effects 

expected to be associated with the proposed Interstate 5 (I-5) to Medina: 

Bridge Replacement and High-Occupancy Vehicle (HOV) Project (I-5 to 

Medina project) and discusses potential mitigation measures. 

This chapter defines indirect and cumulative effects, explains why they 

are considered in an environmental impact statement (EIS) and 

describes the project alternatives being evaluated and compared. 

The Approach chapter describes the process the analysts used to 

identify, evaluate, and compare the indirect and cumulative effects 

expected to be associated with the project and, in some cases, specific 

alternatives. This approach complies with Washington State 

Department of Transportation (WSDOT) and federal guidance. 

The Affected Environment chapter provides a broad overview of the 

project area, including the historical context and trends, present 

conditions, and current and reasonably foreseeable actions. 

The Indirect and Cumulative Effects chapter provides concise 

discussions of potential indirect e ffects of the project and potential 

project contributions to cumulative effects on the following disciplines 

or resources: 

�x Transportation 

�x Land use 

�x Economic activity 

�x Social elements 

�x Environmental justice 

�x Recreation 

�x Visual quality 

�x Cultural resources 

�x Noise 

�x Air quality 

�x Greenhouse gas emissions and energy consumption 

�x Water resources 

�x Ecosystems 

�x Geology and soils 

�x Hazardous materials 

�x Navigation 
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The final chapter provides references for the sources cited in this 

discipline report. 

What are indirect and cumulative 
effects? 
Indirect effects (sometimes called secondary impacts or effects) are 

defined as effects that: 

... are caused by the action and are later in time or farther 

removed in distance, but are still reasonably foreseeable. 

Indirect effects may include growth-inducing effects and other 

effects related to induced changes in the pattern of land use, 

population density, or growth rate, and related effects on air 

and water and other natural systems, including ecosystems (40 

CFR 1508.8). 

Indirect effects result from one project but, unlike direct effects, 

typically involve a chain of cause-and-effect relationships that can take 

time to develop and can occur at a distance from the project site. This 

makes some indirect effects difficult to predict accurately, although 

Indirect effects (sometimes called 
secondary impacts or effects) are 
defined as effects that: “... are caused 
by the action and are later in time or 
farther removed in distance, but are still 
reasonably foreseeable. Indirect effects 
may include growth-inducing effects and 
other effects related to induced changes 
in the pattern of land use, population 
density, or growth rate, and related 
effects on air and water and other 
natural systems, including ecosystems 
(40 CFR 1508.8).” 

they must be reasonably foreseeable, and usually requires a qualitative 

estimate more general than predictions of direct effects. 

Cumulative effects (also called cumulative impacts) are defined as: 

... the impact on the environment which results from the 

incremental impact of the action when added to other past, 

present, and reasonably foreseeable future actions regardless 

of what agency (federal or nonfederal) or person undertakes 

such other actions. Cumulative impacts can result from 

individually minor but collectiv ely significant actions taking 

place over a period of time (40 CFR 1508.7). 

A cumulative effect is the project’s direct and indirect effects on a 

Cumulative effects (also called 
cumulative impacts) are defined as: “... 
the impact on the environment which 
results from the incremental impact of 
the action when added to other past, 
present, and reasonably foreseeable 
future actions regardless of what 
agency (federal or nonfederal) or 
person undertakes such other actions. 
Cumulative impacts can result from 
individually minor but collectively 
significant actions taking place over a 
period of time (40 CFR 1508.7).” 

particular resource, combined with th e past, present, and future effects 

of other human activities on that same resource. The result is the 

expected future condition of the resource when all of the external 

factors known or likely to affect it are taken into account. 

SDEIS_DR_ICE.DOC 2 



�

�

�

�

�

I-5 to Medina: Bridge Replacement and HOV Project | Supplemental Draft EIS 

Why are indirect and cumulative 
effects considered in an EIS? 
Federal regulations (40 CFR 1502.16, 1508.7, 1508.8) require that indirect 

and cumulative effects be considered in an EIS because they inform the 

public and decision-makers about possible unintended consequences of 

a project that are not always revealed by examining direct effects alone. 

This information places the proposed action in context with other 

development and transportation improvement projects planned 

throughout a region, and provides a brief assessment of each resource’s 

present condition and how it is likely to change in the future as a result 

of the cumulative effect. 

What is the I-5 to Medina: Bridge 
Replacement and HOV Project? 

The I-5 to Medina: Bridge Replacement and HOV Project is part of the 

SR 520 Bridge Replacement and HOV Program (SR 520 Program) 

(detailed in the text box on the following page) and encompasses parts 

of three main geographic areas—Seattle, Lake Washington, and the 

Eastside. The project area includes the following:  

�x� Seattle communities: Portage Bay/Roanoke, North Capitol Hill, 

Montlake, University District, Laurelhurst, and Madison Park 

�x� Eastside communities: Medina, Hunts Point, Clyde Hill, and 

Yarrow Point 

�x� The Lake Washington ecosystem and associated wetlands 

�x� Usual and accustomed fishing areas of tribal nations that have 

historically used the area’s aquatic resources and have treaty rights 

The SR 520 Bridge Replacement and HOV Project Draft EIS, published 

in August 2006, evaluated a 4-Lane Alternative, a 6-Lane Alternative, 

and a No Build Alternative. Since the Draft EIS was published, 

circumstances surrounding the SR 520 corridor have changed in several 

ways. These changes have resulted in decisions to forward advance 

planning for potential catastrophic failure of the Evergreen Point 

Bridge, respond to increased demand for transit service on the Eastside, 

and evaluate a new set of community-based designs for the Montlake 

area in Seattle. 

SDEIS_DR_ICE.DOC� 3 



�

�

�

�

�

I-5 to Medina: Bridge Replacement and HOV Project | Supplemental Draft EIS 

What is the SR 520 Program? 

The SR 520 Bridge Replacement and HOV Program will enhance safety by replacing the aging floating bridge and keep the region 
moving with vital transit and roadway improvements throughout the corridor. The 12.8-mile program area begins at I-5 in Seattle and 
extends to SR 202 in Redmond. 

In 2006, WSDOT prepared a Draft EIS—published formally as the SR 520 Bridge Replacement and HOV Project—that addressed 
corridor construction from the I-5 interchange in Seattle to just west of I-405 in Bellevue. Growing transit demand on the Eastside and 
structure vulnerability in Seattle and Lake Washington, however, led WSDOT to identify new projects, each with a separate purpose and 
need, that would provide benefit even if the others were not built. These four independent projects were identified after the Draft EIS was 
published in 2006, and these now fall under the umbrella of the entire SR 520 Bridge Replacement and HOV Program: 

�x� I-5 to Medina: Bridge Replacement and HOV Project replaces the SR 520 roadway, floating bridge approaches, and floating bridge 
between I-5 and the eastern shore of Lake Washington. This project spans 5.2 miles of the SR 520 corridor. 

�x� Medina to SR 202: Eastside Transit and HOV Project completes and improves the transit and HOV system from Evergreen Point 
Road to the SR 202 interchange in Redmond. This project spans 8.6 miles of the SR 520 corridor. 

�x� Pontoon Construction Project involves constructing the pontoons needed to restore the Evergreen Point Bridge in the event of a 
catastrophic failure and storing those pontoons until needed. 

�x� Lake Washington Congestion Management Project, through a grant from the U.S. Department of Transportation, improves traffic 
using tolling, technology and traffic management, transit, and telecommuting. 

To respond to these changes, WSDOT and the Federal Highway 

Administration (FHWA) initiated new projects to be evaluated 

in separate environmental documents. Improvements to the 

western portion of the SR 520 corridor—known as the I-5 to 

Medina: Bridge Replacement and HOV Project—are being 

evaluated in a Supplemental Draft EIS (SDEIS); this discipline 

report is a part of that SDEIS. Project limits for this project 

extend from I-5 in Seattle to 92nd Avenue NE in Yarrow Point, 

where it transitions into the Medina to SR 202: Eastside Transit 

and HOV Project (the Medina to SR 202 project). Exhibit 1 

shows the project vicinity. 

What are the project alternatives? 
Exhibit 1. Project Vicinity Map 

As noted above, the Draft EIS evaluated a 4-Lane Alternative, 

a 6-Lane Alternative (including three design options in Seattle), and a 

No Build Alternative. In 2006, following Draft EIS publication, 

Governor Gregoire identified the 6-Lane Alternative as the state’s 

preference for the SR 520 corridor, but urged that the affected 

communities in Seattle develop a common vision for the western 

portion of the corridor. Accordingly, a mediation group convened at the 

direction of the state legislature to evaluate the corridor alignment for 

SR 520 through Seattle. The mediation group identified three 6-lane 

design options for SR 520 between I-5 and the floating span of the 
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Evergreen Point Bridge; these options were documented in a Project 

Impact Plan (Parametrix  2008). The SDEIS evaluates the following: 

�x No Build Alternative 

�x 6-Lane Alternative 

�� Option A 

�� Option K 

�� Option L 

These alternatives and options are summarized below. The 4-Lane 

Alternative and the Draft EIS 6-lane design options have been 

eliminated from further consideration. More information on how the 

project has evolved since the Draft EIS was published in 2006, as well as 

more detailed information on the design options, is provided in the 

Description of Alternatives Discipline Report (WSDOT 2009a). 

What is the No Build Alternative? 

Under the No Build Alternative, SR 520 would continue to operate 

between I-5 and Medina as it does today: as a 4-lane highway with 

nonstandard shoulders and withou t a bicycle/pedestrian path. 

(Exhibit 2 depicts a cross section of the No 

Build Alternative.) No new facilities would be 

added to SR 520 between I-5 and Medina, and 

none would be removed, including the unused 

R.H. Thomson Expressway ramps near the 

Washington Park Arboretum. WSDOT would 

continue to manage traffic using its existing 

transportation demand management and 

intelligent transportation system strategies.  Exhibit 2. No Build Alternative Cross Section 

The No Build Alternative assumes that the Portage Bay and Evergreen 

Point bridges would remain standing and functional through 2030 and 

that no catastrophic events, such as earthquakes or extreme storms, 

would cause major damage to the bridges. The No Build Alternative 

also assumes completion of the Medina to SR 202 project as well as 

other regionally planned and programmed transportation projects. The 

No Build Alternative provides a baseline against which project analysts 

can measure and compare the effects of each 6-Lane Alternative build 

option. 
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What is the 6-Lane Alternative? 

The 6-Lane Alternative would complete the regional HOV connection 

(3+ HOV occupancy) across SR 520. This alternative would include six 

lanes (two 11-foot-wide outer general-purpose lanes and one 12-foot-

wide inside HOV lane in each direction), with 4-foot-wide inside and 

10-foot-wide outside shoulders (Exhibit 3). The proposed width of the 

roadway would be approximately 18 feet narrower than the one 

described in the Draft EIS, reflecting public comment from local 

communities and the City of Seattle. 

Exhibit 3. 6-Lane Alternative Cross Section 

SR 520 would be rebuilt from I-5 to Evergreen Point Road in Medina 

and restriped and reconfigured from Evergreen Point Road to 92nd 

Avenue NE in Yarrow Point. A 14-f oot-wide bicycle/pedestrian path 

would be built along the north side of SR 520 through the Montlake 

area and across the Evergreen Point Bridge, connecting to the regional 

path on the Eastside. A bridge maintenance facility and dock would be 

built underneath the east approach to the Evergreen Point Bridge. 

The sections below describe the 6-Lane Alternative and design options 

in each of the three geographical areas the project would encompass. 

Seattle 

Elements Common to the 6-Lane Alternative Options 

SR 520 would connect to I-5 in a configuration similar to the way it 

connects today. Improvements to the I-5/SR 520 interchange would 

include a new reversible HOV ramp connecting the new SR 520 HOV 

lanes to existing I-5 reversible express lanes. WSDOT would replace the 

Portage Bay Bridge and the Evergreen Point Bridge (including the west 

approach and floating span), as well as the existing local street bridges 

SDEIS_DR_ICE.DOC 6 



I-5 to Medina: Bridge Replacement and HOV Project | Supplemental Draft EIS 

across SR 520. New stormwater facilities would be constructed for the 

project to provide stormwater retention and treatment. The project 

would include landscaped lids across SR 520 at I-5, 10th Avenue East 

and Delmar Drive East, and in the Montlake area to help reconnect the 

communities on either side of the roadway. The project would also 

remove the Montlake Freeway Transit Station. 

The most substantial differences among the three options are the 

interchange configurations in th e Montlake and University of 

Washington areas. Exhibit 4 depicts these key differences in interchange 

configurations, and the following text describes elements unique to 

each option.  

Option A 

Option A would replace the Portage Bay Bridge with a new bridge that 

would include six lanes (four general-purpose lanes, two HOV lanes) 

plus a westbound auxiliary lane. WSDOT would replace the existing 

interchange at Montlake Boulevard East with a new, similarly 

configured interchange that would in clude a transit-only off-ramp from 

westbound SR 520 to northbound Montlake Boulevard. The Lake 

Washington Boulevard ramps and the median freeway transit stop near 

Montlake Boulevard East would be removed, and a new bascule bridge 

(i.e., drawbridge) would be added to Montlake Boulevard NE, parallel 

to the existing Montlake Bridge. SR 520 would maintain a low profile 

through the Washington Park Arboretum and flatten out east of Foster 

Island, before rising to the west transition span of the Evergreen Point 

Bridge. Citizen recommendations made during the mediation process 

defined this option to include sound walls and/or quieter pavement, 

subject to neighborhood approval and WSDOT’s reasonability and 

feasibility determinations. 

Suboptions for Option A would include adding an eastbound SR 520 

on-ramp and a westbound SR 520 off-ramp to Lake Washington 

Boulevard, creating an intersection similar to the one that exists today 

but relocated northwest of its curre nt location. The suboption would 

also include adding an eastbound direct access on-ramp for transit and 

HOV from Montlake Boulevard East, and providing a constant slope 

profile from 24th Avenue East to  the west transition span. 
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Is it a highrise or a transition span? Option K 

Option K would also replace the Portage 

Bay Bridge, but the new bridge would 

include four general-purpose lanes and 

two HOV lanes with no westbound 

auxiliary lane. In the Montlake area, 

Option K would remove the existing 

Montlake Boulevard East interchange 

and the Lake Washington Boulevard 

ramps and replace their functions with a 

depressed, single-point urban 

interchange (SPUI) at the Montlake 

shoreline. Two HOV direct-access ramps 

would serve the new interchange, and a 

tunnel under the Montlake Cut would 

move traffic from the new interchange 

north to the intersection of Montlake 

Boulevard NE and NE Pacific Street. SR 

520 would maintain a low profile 

through Union Bay, make landfall at 

Foster Island, and remain flat before 

rising to the west transition span of the 

Evergreen Point Bridge. A land bridge 

would be constructed over SR 520 at 

Foster Island. Citizen recommendations 

A transition span is a bridge span that connects the fixed approach bridge to 
the floating portion of the bridge. The Evergreen Point Bridge has two 
transition spans, one at the west end of the floating bridge transitioning traffic 
on and off of the west approach, and one on the east end of the floating 
bridge transitioning traffic on and off of the east approach. These spans are 
often referred to as the “west highrise” (shown) and the “east highrise” during 
the daily traffic report, and the west highrise even has a traffic camera 
mounted on it.  

Today’s highrises have two characteristics—large overhead steel trusses and 
navigation channels below the spans where boat traffic can pass underneath 
the Evergreen Point Bridge. The new design for the floating bridge would not 
include overhead steel trusses on the transition spans, which would change 
the visual character of the highrise. For the SDEIS, highrise and transition 
span are often used interchangeably to refer to the area along the bridge 
where the east and west approach bridges transition to the floating bridge. 

made during the mediation process defined this option to include only 

quieter pavement for noise abatement, rather than the sound walls that 

were included in the 2006 Draft EIS. However, because quieter 

pavement has not been demonstrated to meet all FHWA and WSDOT 

avoidance and minimization requir ements in tests performed in 

Washington State, it cannot be considered as noise mitigation under 

WSDOT and FHWA criteria. As a result, sound walls could be included 

in Option K. The decision to build sound walls depends on 

neighborhood interest, the findings of the Noise Discipline Report 

(WSDOT 2009b), and WSDOT’s reasonability and feasibility 

determinations. 

A suboption for Option K would include constructing an eastbound off-

ramp to Montlake Boulevard East configured for right turns only.  

SDEIS_DR_ICE.DOC 9 



I-5 to Medina: Bridge Replacement and HOV Project | Supplemental Draft EIS 

Option L 

Under Option L, the Montlake Boulevard East interchange and the Lake 

Washington Boulevard ramps would be replaced with a new, elevated 

SPUI at the Montlake shoreline. A bascule bridge (drawbridge) would 

span the east end of the Montlake Cut, from the new interchange to the 

intersection of Montlake Boulevard NE and NE Pacific Street. This 

option would also include a ramp connection to Lake Washington 

Boulevard and two HOV direct-access ramps providing service to and 

from the new interchange. SR 520 would maintain a low, constant slope 

profile from 24th Avenue East to just west of the west transition span of 

the floating bridge. Noise mitigation identified for this option would 

include sound walls as defined in the Draft EIS. 

Suboptions for Option L would include adding a left-turn movement 

from Lake Washington Boulevard for direct access to SR 520 and 

adding capacity on northbound Montlake Boulevard NE to NE 45th 

Street. 

Lake Washington 

Floating Bridge 

The floating span would be located approximately 190 feet north of the 

existing bridge at the west end and 160 feet north at the east end 

(Exhibit 5). Rows of three 10-foot-tall concrete columns would support 

the roadway above the pontoons, and the new spans would be 

approximately 22 feet higher than the existing bridge. A 14-foot-wide 

bicycle/pedestrian path would be located on the north side of the 

bridge. 

The design for the new 6-lane floating bridge includes 21 longitudinal 

pontoons, two cross pontoons, and 54 supplemental stability pontoons. 

A single row of 75-foot-wide by 360-foot-long longitudinal pontoons 

would support the new floating bridge. One 240-foot-long by 75-foot- 

wide cross-pontoon at each end of the bridge would be set 

perpendicularly to the longitudinal pontoons. The longitudinal 

pontoons would be bolstered by the smaller supplemental stability 

pontoons on each side for stability and buoyancy.  
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The longitudinal pontoons would not be sized to carry future high-

capacity transit (HCT), but would be equipped with connections for 

additional supplemental stability pontoons to support HCT in the 

future. As with the existing floating  bridge, the floating pontoons for 

the new bridge would be anchored to the lake bottom to hold the 

bridge in place. 

Near the east approach bridge, the roadway would be widened to 

accommodate transit ramps to the Evergreen Point Road transit stop. 

Exhibit 5 shows the alignment of the floating bridge, the west and east 

approaches, and the connection to the east shore of Lake Washington. 

Bridge Maintenance Facility 

Routine access, maintenance, monitoring, inspections, and emergency 

response for the floating bridge would be based out of a new bridge 

maintenance facility located underneath SR 520 between the east shore 

of Lake Washington and Evergreen Point Road in Medina. This bridge 

maintenance facility would include a working dock, an approximately 

7,200-square-foot maintenance building, and a parking area. 

Eastside Transition Area 

The I-5 to Medina project and the Medina to SR 202 project overlap 

between Evergreen Point Road and 92nd Avenue NE in Yarrow Point. 

Work planned as part of the I-5 to Medina project between Evergreen 

Point Road and 92nd Avenue NE would include moving the Evergreen 

Point Road transit stop west to the lid (part of the Medina to SR 202 

project) at Evergreen Point Road, adding new lane and ramp striping 

from the Evergreen Point lid to 92nd Avenue NE, and moving and 

realigning traffic barriers as a result of the new lane striping. The 

restriping would transition the I-5 to Medina project improvements into 

the improvements to be completed as part of the Medina to SR 202 

project. 

Pontoon Construction and Transport 

If the floating portion of the Evergreen Point Bridge does not fail 
What is Outfitting? 

before its planned replacement, WSDOT would use the pontoons 
Pontoon outfitting is a process by which 

constructed and stored as part of the Pontoon Construction Project the columns and elevated roadway of 
the bridge are built directly on the in the I-5 to Medina project.  Up to 11 longitudinal pontoons built 
surface of the pontoon. 

and stored in Grays Harbor as part of the Pontoon Construction 

Project would be towed from a moorage location in Grays Harbor to 

Puget Sound for outfitting (see th e sidebar to the right for an 

explanation of pontoon outfitting ). All outfitted pontoons, as well as the 
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remaining pontoons stored at Grays Harbor would be towed to Lake 

Washington for incorporation into the floating bridge. Towing would 

occur as weather permits during the months of March through October. 

Exhibit 6 illustrates the general towing route from Grays Harbor to 

Lake Washington, and identifies potential outfitting locations. 

Exhibit 6. Possible Towing Route and Pontoon Outfitting Locations 

The I-5 to Medina project would build an additional 44 pontoons 

needed to complete the new 6-lane floating bridge. The additional 

pontoons could be constructed at the existing Concrete Technology 

Corporation facility in Tacoma, and/or at a new facility in Grays 

Harbor that is also being developed as part of the Pontoon Construction 

Project. The new supplemental stability pontoons would be towed from 

the construction location to Lake Washington for incorporation into the 

floating bridge. For additional information about pontoon construction, 

please see the Construction Techniques Discipline Report (WSDOT 

2009c). 

Would the project be built all at once or in 
phases? 

Revenue sources for the I-5 to Medina project would include allocations 

from various state and federal sources and from future tolling, but there 
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remains a gap between the estimated cost of the project and the revenue 

available to build it. Because of these funding limitations, there is a 

strong possibility that WSDOT would construct the project in phases 

over time. 

If the project is phased, WSDOT would first complete one or more of 

those project components that are vulnerable to earthquakes and 

windstorms; these components include the following: 

�x� The floating portion of the Evergreen Point Bridge, which is 

vulnerable to windstorms. This is the highest priority in the 

corridor because of the frequency of severe storms and the high 

associated risk of catastrophic failure. 

�x� The Portage Bay Bridge, which is vulnerable to earthquakes. This is 

a slightly lower priority than the floating bridge because the 

frequency of severe earthquakes is significantly less than that of 

severe storms. 

�x� The west approach of the Evergreen Point Bridge, which is 

vulnerable to earthquakes (see comments above for the Portage Bay 

Bridge). 

Exhibit 7 shows the vulnerable portio ns of the project that would be 

prioritized, as well as the portions that would be constructed later. The 

vulnerable structures are collectively referred to in the SDEIS as the 

Phased Implementation scenario. It is important to note that, while the 

new bridge(s) might be the only part of the project in place for a certain 

period of time, WSDOT’s intent is to build a complete project that meets 

all aspects of the purpose and need. 

The Phased Implementation scenario would provide new structures to 

replace the vulnerable bridges in the SR 520 corridor, as well as limited 

transitional sections to connect the new bridges to existing facilities. 

This scenario would include stormwater facilities, noise mitigation, and 

the regional bicycle/pedestrian path, but lids would be deferred until a 

subsequent phase. WSDOT would develop and implement all 

mitigation needed to satisf y regulatory requirements.  
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Exhibit 7. Geographic Areas along SR 520 and Project Phasing 

To address the potential for phased project implementation, the SDEIS 

evaluates the Phased Implementation scenario separately as a subset of 

the “full build” analysis. The evaluation focuses on how the effects of 

phased implementation would differ from those of full build and on 

how constructing the project in phases might have different effects from 

constructing it all at one time. Impact calculations for the physical 

effects of phased implementation (for example, acres of wetlands and 

parks affected) are presented alongside those for full build where 

applicable. 
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Approach �
This section summarizes the approach the analysts used to identify, 

evaluate, and compare the indirect and cumulative effects expected to 

be associated with the project and, in some cases, specific alternatives. 

This approach complies with WSDOT and federal guidance. 

How did the analysts identify and 
evaluate indirect effects? 
The analysts followed WSDOT and FHWA guidance to conduct the 

indirect effects assessments summarized in this discipline report. They 

characterized potential indirect effects by probable location and extent; 

magnitude and duration; whether beneficial (an improvement over 

existing conditions) or adverse (a decline from existing conditions); and, 

if adverse, how WSDOT could avoid or minimize the effect. Section 412 

of the WSDOT Environmental Procedures Manual (WSDOT 2009d) and 

FHWA Technical Advisory T 6640.8A, Guidance for Preparing and 

Processing Environmental and Section 4(f) Documents (FHWA 1987) 

provide general guidance for identifying, evaluating, and documenting 

indirect effects of transportation projects. More specifically, WSDOT’s 

Environmental Procedures Manual (2009d) and FHWA’s Indirect Effects 

Analysis Checklist (FHWA 2009) recommend the eight-step approach 

presented in National Cooperative Highway Research Program 

(NCHRP) Report 466, Desk Reference for Estimating the Indirect Effects of 

Proposed Transportation Projects (Louis Berger Group Inc. 2002). The 

analysts used the eight-step approach for the indirect effects analyses 

(Exhibit 8). 

The analysts completed Steps 1 through 4 before and during the direct 

effects analyses. The resource-specific discipline reports and technical 

memoranda supporting the SDEIS document these steps. In Steps 5 

through 8, the analysts went beyond the direct effects assessments and 

focused on the intermediate cause-and-effect relationships and 

interconnections among resources that can lead to indirect effects. The 

Indirect and Cumulative Effects section summarizes these indirect 

effects assessments. 
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Exhibit 8. Eight-Step Approach for Indirect Effects Assessment Summarized from 
NCHRP Report 466 

No. Step 

Scoping— Determine study approach, level of effort required, and location 
and extent of study area. 

Identify Study Area Directions and Goals— Assemble information on 
trends and goals within study area. 

Inventory Notable Features— Identify specific environmental issues within 
indirect effects study area. 

Identify Impact-Causing Activities of Proposed Action and 
Alternatives— Break down activities into individual, impact-causing 
components for analysis. 

Identify Potentially Significant Indirect Effects for Analysis— Catalog 
indirect effects by component activities; identify cause-effect linkages and 
interconnections that can delay and/or disperse effects; flag potentially 
significant indirect effects meriting further analysis. 

Analyze Indirect Effects— Use quantitative and qualitative tools to 
determine magnitude, probability of occurrence, timing and duration, and 
degree to which the effect can be controlled or mitigated. 

Evaluate Analysis Results— Evaluate assumptions and uncertainty 
associated with results and implications for indirect and cumulative effects 
assessments. 

Assess Consequences and Develop Appropriate Mitigation and 
Enhancement Strategies— Assess consequences of indirect effects and 
develop strategies to address unacceptable outcomes. 

Sources: Louis Berger Group, Inc. (2002), FHWA (2009). 

How did the analysts identify and 
evaluate cumulative effects? 
To identify and evaluate likely cu mulative effects and the extent to 

which the project would contribute to  them, the analysts first reviewed 

the general guidance in Section 412 of the WSDOT Environmental 

Procedures Manual (WSDOT 2009d) and in FHWA Technical Advisory 

T 6640.8A (FHWA 1987). Next, they followed the eight-step procedure 

set forth in Guidance on Preparing Cumulative Impact Analyses (WSDOT et 

al. 2008), shown in Exhibit 9. The analysts made two general 

assumptions in following the guidance: first, they considered 

construction-related effects to be short-term and temporary in relation 

to the long-term trends affecting the resources. And second, they 

considered operational effects of the project to be long-term and 

permanent through the project design year, 2030. On the basis of these 

two assumptions, the analysts considered only direct or indirect effects 
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of operating the completed facility as potential project contributions to 

cumulative effects. This was because in most cases, only these 

permanent effects would have the potential to influence long-term 

trends in the condition of the resources. The analysts did recognize, 

however, that in the case of a resource already under severe 

environmental stress, short-term construction effects added to the 

effects of other past, present, and reasonably foreseeable future actions 

could tip the balance and adversely affect the resource. No such case 

was found in the cumulative effect s assessments conducted for this 

project. 

Exhibit 9. Eight-Step Approach for Cumulative Effects Assessment Summarized from 
Guidance on Preparing Cumulative Impact Analyses 

No. Step 

Identify the resources to consider in the analysis— List each resource for 
which the project could cause direct or indirect effects. If the project will not 
cause a direct or indirect effect on a resource, it cannot contribute to a 
cumulative effect on that resource. Make a statement to that effect, and stop. 

Define the study area for each resource— Define the geographic resource 
study area and the temporal resource study area for each resource. 

Describe the current status/viabilit y and historical context for each 
resource— Characterize the current condition of the resource and trends 
affecting it, and briefly summarize the historical context and past actions that 
have had a lasting effect on the resource. 

Identify direct and indirect impacts of the project that might contribute 
to a cumulative impact— Summarize the direct and indirect impacts already 
identified. The project’s contribution to a cumulative effect would be the 
residual direct or indirect effect(s) remaining after mitigation. 

Identify other current and reasonably foreseeable actions— Ask what 
other present and reasonably foreseeable actions (development projects) 
are affecting your resource today or could affect it in the future. A reasonably 
foreseeable action is a private or public project already funded, permitted, or 
under regulatory review, or included in an approved final planning document. 

Identify and assess cumulative impacts— Review the information 
gathered, describe the cumulative impact(s), and draw conclusions that put 
into perspective the extent to which the project will add to, interact with, or 
reduce the cumulative impact. 

Document the Results— Describe the analyses, methods, or processes 
used; explain the assumptions; and summarize the results of each analysis, 
all the steps in adequate detail to disclose its strengths and weaknesses, 
your conclusions, and how and why you reached those conclusions. 

Assess the need for mitigation— WSDOT does not mitigate cumulative 
effects, because many entities contribute to them in ways that are beyond 
WSDOT’s jurisdiction. But WSDOT does disclose the project’s likely 
contribution to each identified cumulative effect and suggest practicable 
ways by which the cumulative effect could be mitigated. 

Source: WSDOT, FHWA, and EPA (2008). 
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How was the scope of the study 
defined? 

Resources 

Analysts performed indirect and cumulative effects assessments on the 

same resources and disciplines they evaluated for the project’s potential 

direct effects. The analyst responsible for each resource or discipline 

conducted the direct, indirect, and cumulative effects assessments in 

that order. The assessments addressed the 6-Lane Alternative design 

options and the No Build Alternative, but they distinguished among 

individual 6-Lane Alternative design options only in cases where the 

project’s contribution to an indirect or cumulative effect would differ 

appreciably from one option to another. 

Study Areas and Time Frames 

For the indirect and cumulative effects assessments, the 
For most disciplines and resources, the 

geographic study area for most resources was the central Puget analysts used the project design year 
(2030) as an appropriate end point for Sound region as defined by the Puget Sound Regional Council’s 
the time frame. 

(PSRC’s) Transportation 2040 Draft Environmental Impact Statement 

(PSRC 2009a), which includes portions of King, Kitsap, Pierce, and 

Snohomish counties. This study area is shown in Exhibit 10. Certain 

disciplines had resource-specific study areas, and these are shown in 

Exhibit 11. The start of the time frame depended on the specific 

discipline or resource and the nature of the effect being evaluated, but 

the time frame for every discipline or resource ended in the year 2030, 

the project design year. The following subsections discuss the reasons 

for selecting study areas and time frames for indirect and cumulative 

effects that are different from those used to assess direct effects. 

Indirect Effects 

Indirect Effects Study Area 

The study area used to assess potential indirect effects on each The study area used to assess 
resource or discipline was the same as the study area applied to potential indirect effects on each 

resource or discipline was the same as that same resource or discipline for the cumulative effects the study area applied to that same 
assessment. Indirect effects can occur through a series of cause- resource or discipline for the cumulative 

effects assessment. and-effect relationships that can place them farther from the 

project site than direct effects. They can also occur across 

disciplines in complex ways that make it difficult to predetermine the 
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